Southface Energy Institute

responsible solutions for environmental living

e Education and
Research

e Policy

e Green Building
Services

-commercial
-residential
-communities

e Greenprints
March 22-23, 2007

www.southface.org
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Southface Energy and
Environmental Resource Center

e« Conserves natural
resources

e Reduces air and
water pollution

e Provides a healthy
indoor environment

e Saves money

The Southeasts first Energy Star building
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Architect
Lord, Aeck & Sargent, Inc.

Contractor—

Eco Office Contractors: A
Consortium of Green Builders

DPR Construction

Hardin Construction Co., LLC
Holder Construction Co.

R. J. Griffin & Co.

Skanska USA Building

The Winter Construction
Company




Eco Office

e Off-the-shelf
technology

e Integration is key

e |ID and eliminate
market barriers

RAIMWVWATER
DO NOT DRINK
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Buildings
Have BIG

e Use 30-40% of
total US energy

. o 60-70% of
electricity

e 35-40% of
municipal solid
waste

E . 25-30% of wood &
raw materials use

e 25% of water use
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Comhining the annnal energy required to operate

cCooCcoDa

residential, commercial, and industrial buildings
along with the embodied energy of industry
produced huilding materials like carpet, tile, glass,
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Buildings 48% and concrete exposes buildings as the largest energy

consuming and greenhouse gas emitting sector.
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“Unknowingly, the architecture and building community is responsible for almost half of all
U.S. greenhouse gas emissions annually. Globally the percentage is even greater.”
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e Guidelines

e Training

e Technical assistance
o 3" party verification
e Marketing

e Financial incentives

Georgia
South Carolina
Virginia
Tennessee
Alabama
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EarthCraft Scope
e Single-family

new home and renovation

e Multi-family

new home and renovation

« Affordable housing
o« Communities
o Adapted by other locales

¥= Southface
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Westbrook EarthCraft House

e DOE Building America
and Zero Energy Homes
programs

e« EarthCraft House™ and

ENERGY STAR®
certified

i:i‘ Southface Hedgewood Properties
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Carter Woods

Richmond Better Housing Coalition

e 154-unit elderly, Federal Low
Income Housing Tax Credit
Project

o« EarthCraft House features
added less than 1.5% to cost

e Green Features include:

Energy Star Rating

airtight ducts and envelope
fibrous cement siding
blown cellulose insulation
low-e windows

low flow water features

¥= Southface
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The Eco Office Overview

10,000 st offices & training space
Green Building Showcase

75%0 water use reduction
Capture 2-year storm

60% energy use reduction

Tracking LEED-Platinum

Image courtesy of Lord, Aeck, and Sargent Architects
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Water Technologies

ACF Environmental rain tank

¥= Southface
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Efficient fixtures
Composting system
Rainwater harvest
Porous paving
Green roof

Rain gardens

Water-etficient landscaping



Site Demand Reduction —
Green Roof Vegetation

i:i.' Sﬂu th face ° ched plnting bed
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Images courtesy Ecos Environmental Design
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Rain gardens minimize storm water runoff



Eco Office Plumbing Diagram
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e

Public Level - 100 occupants



Commercial Office Water Use Domestic Water Use

Kitchen sink

heating/ 9%
cooling
25%

domestic 4~
40% £
lavatory

tailet 28%

48%

7 irigation 25%
.«"f/ g

misc. 10% ———

15%
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Toilets

 Conventional 1.6 GPF
™ * 60,000 gallons / year

¥= Southface
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Toilets

¥= Southface
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Dual-Flush Toilet

Lower level toilets

e Caroma USA, Caravelle

* Standard plumbing

* 1.6gpf/ 0.8 gpf

* 100 occupants

* Savings — 20,000 gal/year

¥= Southface
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Image courtesy of Caroma USA



Waterless Urinal

Lower level urinals

* Sloan Valve Company, Waterfree
* No supply / flush valve

* 0.0 gpt

* 100 occupants (50%)

* Savings — 25,000 gal/year

%= Southface
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Image courtesy Sloan Valve Company



Foam-Flush Composting Toilet

Upper level toilets

Clivus Multrum

4 waste line eliminates Black Hole
Water/biodegradable soap

6 oz. per flush (3%)

20 occupants

Savings — 20,531 gal/year

¥= Southface
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Image courtesy of Clivus Multrum



Compost Bin and Tank

* 110 flushes/day peak
* Compost once / year

* Compost tea 4 gallons/day

e Tea once / month

Source: E Source 1997




Low-flow, Automatic Faucet

All lavatories for public & staff

Conventional faucet 2.5 gpm
Sloan Valve Company, So/is

0.5 gpm, PV recharge

Savings — 47,250 gal/year

42% of total demand reduction

%= Southface
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Annual Water Use Reduction

Summary
* Base Case — 201,000 gal/year
* Design Case —88.219 gal/year

[ Foam-Flush Savings
U Dual-Flush Savings
L'Waterless Unnal Savings

M Low-Flow Lavatory Savings

¥= Southface
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Rain tank 15,000 gallons

% SOUthfaCE Annual waterfall in Atlanta averages over 50”
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Water Use Reduction Results
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LEED Water Results — 6 to 7 points
 WE 1 — Water Efficient Landscaping

— No potable water for irrigation
— 2 points
* WE 2 — Innovative Wastewater Technologies
— 80% reduction (52% without rooftop cistern)
— 1 point
* WE 3 — Water Use Reduction
— 74% reduction
— 2 points
* ID 1 - Innovation in Design
— Exemplary Water Use Reduction (WE 3) — 1 point
— Possible Exemplary Innovative Wastewater (WE 2) — 1 point

¥= Southface

Responsibhe Soluticnd for Emdnonmental Living



Water and Electricity

* DPotable water requires vast amounts of energy for purification
and delivery; waste treatment requires energy

* Power generation utilizes large quantities of fresh water creating
thermal pollution and consumptive loss

Water conservation = Energy conservation

% Southface Energy conservation = Water conservation
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Electricity and Water

Livestock— 35 Mgal/d
3 gallons of water are used to Domesticlcommerdial

142 Mgal/d
Industrial/mining

produce each kilowatt-hour
Source: Southern States Energy Board

Base Case Electricity = Irrigation
144,094 kWh 1,000 Mgal/d
— 432,282 gallons/year
Eco Office Electricity = Public Supply
64,804kWh
— 194.412 gaﬂons/year Georgia Total water use-

¥= Southface
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Thermoelectric

6,490 million gallons per day (Mgal/d)



Energy Strategy

* Examine Base Building
* Reduce Loads

* Meet Remaining ILoads Efficiently

* Green Energy Supply

¥= Southface
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Heating & Cooling LLoad Components

$2.00
$1.80
$1.60
$1.40
$1.20
N
£ $1.00
&
$0.80
$0.60
$0.40
$0.20

$0.00

Base Building

= DOMESTHOTWTR
DY = HT PUMP SUPPLEM

VENT FANS
= SPACE COOLING

- @ SPACE HEATING

CE = Misc EQUIP

LIGHTS

' Base Building + Humidity Citrl
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Priorities
* Lighting
e Moisture removal

* Space conditioning



Daylight Modeling

June 21st

Lumen Micro Simulation
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Optimizing South Facade

Image courtesy of Lord, Aeck and Sargent

94% of glazing is located on north and south, maximizing daylight
while restricting solar heat gain in warmer months
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Nysan Shading Devices

Image courtesy of Nysan Shading Systems, Ltd.
*External shade blinds

*Roof-mounted anemometer signals blinds to

close in high winds

¥= Southface
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Sun Control and Daylighting

Image courtesy of Nysan Shading Systems, Ltd.

*Bottom-up shades in 3" floor workspace on south elevation
Interior light shelves reduce glare and maximize daylighting

*Sloped ceiling bounces daylight into interior

¥= Southface
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Epic Metals Roof Deck System

*Long spans (50ft) reduce framing

* Acoustic and aesthetic qualities
eliminate need for ceiling finishes

*Can be fabricated from 100%
recycled steel

*Ribbed panels allow for Solatube
Skylights without need for framing

*Light color reflects daylight BPIC Metals Corporation

¥= Southface
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Attificial Lighting

*Integrated automatic controls allowing
artificial lighting to dim and brighten to
balance daylight

*Lights organized in separate bays for
precision control

*Efficient florescent lighting technology
with anti-glare design

*Excellent color rendering

*Occupancy sensors

Acuity Brands Lighting

%= Southface
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Building Envelope
Continuous Air, Thermal and Moisture Barriers

e Polysteel Insulated
Concrete Forms (ICF)

e 40% recycled fly ash and
slag content of concrete

e ICF is resource efficient
and reduces waste

e Cost effective alternative
to light gauge steel

¥= Southface
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Hi-performance Glazing

e Operable, wood frame,
aluminum clad windows

e Low-E glazing
e View glazing and daylight
glazing on south

e Limited glazing on east and
west

e Electro-chromatic glazing
on east

e Solatubes

¥= Southface
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Mechanical Systems- Highlights

* Optimized Heat Pumps

e Dedicated Outside Air
System (DOAS)

* Displacement Ventilation
e Fabric Ducts

* Integrated System

¥= Southface
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Optimized Heat Pumps

*High efficiency, dual speed Carrier air-to-air heat pumps (SEER 106)

*Harvested rainwater sprayed on EcoMesh cage enhances efficiency
through evaporative cooling

*Hive separate zones and central mechanical room for efficient air
distribution

*All ductwork in conditioned space

Image courtesy of EcoMESH™

¥= Southface
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Dedicated Outside Air System (DOAS)

Provides 100% fresh air for occupants

Decouples latent and sensible loads utilizing 3 separate energy
etficient technologies:

* dew point indirect evaporative cooler (Coolerado)
* enthalpy recovery wheel (Greenheck)

* liquid desiccant dehumidification system (Drycor)

Image courtesy Coolerado Cooler

Image courtesy of Greenheck
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Displacement Ventilation

*Raised floor allows for flexible

workspace and easy re-wiring

*Minimizes volume of
conditioned space by utilizing
the stack effect, conditioning
only lower air space

*Underfloor air distribution
offers economic, architectural

and health benefits

% SO“thface Underfloor Air Distribution System donated by Interface
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Integrated Controls

* Johnson Control’s Knowledge
Based Integration provides single
point of responsibility for design,
delivery, warranty, and
commissioning / i U T ¥

e Integrated HVAC, fire detection,
and security systems

 PEMs allow individual control of
temperature, air flow, task
lighting, and white noise

Image courtesy of Johnson Controls

¥= Southface
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Herman Miller Resolve System

*Honeycomb shaped
system for open work

stations

*Hach module maximizes
120 radial degrees of work
space

e Modular units allow for

flexible office

¥= Southface
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Sustainable Materials - Fabric Duct

Washable; improves air
quality DemoHouse NozzFlow lsothermal

Permeable material
reduces noise and
prevents condensation

Easier to fabricate and
install than conventional
metal ducts

Engineered nozzles for
precise control of
airflow wwn {abricair com

%= Southface
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KONE EcoSpace Elevator

¥= Southface
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Compared to hydraulic elevators:

*Uses 60% less energy
*Generates 60% less heat
*Creates 30% less noise

*Uses no oil

*Requires minimal floor area

(~5 s.t.) for controls



Successful Energy Efficiency Measures

$2.00 -

$1.89
150 | « Desiccant System
: - Energy Recovery
$1.60 1 « Daylighting
« Lower LPD
$1.40 - Shading
- Efficient Systems
$120 7 « Improved windows with $7.04
o 00 Wood Frames
& « Polysteel ICFs $0.85
$0.80 -
$0.60 -
$0.40 -
$0.20 -
$0.00 - |

Base Building
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Designed Building Savings
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Building Integrated PV

Salvaged BP panel on Roof 6.4 kKW system
2 4 Connect Energy/Vistawall system on Atrium South Wall 1kW System

"ébuhfface
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[— - Single PV array (6.4 bW amay)
Al = = = 2P amays (13 BW amay) I
55 P arays (352 KW amay)

Jan Feb Mar Apr May Jun Jul Bug Sep Oct Hov Dec

We would need to produce 5.5 timesthe energy produced by the PV canopy to
fill all our energy needs. The PV arrays would need to extend across our site.
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Renewable Choice

*Southface is powered by 100% clean,
renewable American Wind

*Our purchase of 80.000 kWh prevents
111,360 pounds of COZ2 pollution

*That’s the equivalent of planting 15
acres of trees

¥= Southface
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Lucid Design Group

*Real time monitoring and display of environmental performance

*Window to living building

-

¥= Southface
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$0/SF $50/SF $100/SF $150/SF $200/SF $250/SF $300/SF $350/SF $400/SF

Construction Costs for
Library Buildings

¥= Southface www.davis-langdon.us
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IKEA Stoughton, MA

» 350,277 square feet conditioned space
 LEED™ Certified (in process)

» The majority of parking is underneath the
building, both to reduce building footprint
and minimize heat gain

« 22,000 sq. ft. green roof captures and
filters up to 75 percent of rooftop runoff

* Rainwater collection system holds up to
60,000 gallons of rainwater to meet
irrigation needs

b3 Southface

Responsie Solubions for Ervironmental Living

* Installed waterless urinals

* Provided showering facilities for those
who bike to work

* Diverted nearly 85% of their construction
waste from landfills

* Used building materials with a collective
recycled content of 33%

» Utilized 86% certified wood



Using energy modelling software (VisualDOE), IKEA Stoughton was
found to perform at a 38% improvement over energy code.

Energy Efficiency Measures include:

25000

Ll ik i]

A significantly lower lighting power density in the retail and showroom areas
Additional Insulation in the roof and wall assemblies

A low ratio of glazing combined with high-performance glass

High efficiency split system package units

Total Ensrgy End Use Comparison

The 38% energy

efficiency improvement
resulted in a savings of

J $167,000 per year.

T ks FEabing Coaing Taa
i nd Uss

PEASE WOETIGA
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LEED™ Scorecard
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A study prepared by the Heschong Mahone Group in 1999 looked at
the influence of daylight in a retail environment.

» Compared sales performance in
108 stores.

 Two thirds had skylights, one
third did not.

* Monthly gross sales per store
were averaged over an 18-month

period.

* Results demonstrated:

Daylighting boosted sales
by an average of 40%.

(http.//www.pge.com/pec/daylight/
daylight.shtml)

BB's 60,000 sq. foot Amish Grocery in Quarryville, PA uses no
electric lighting.
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